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Brief Description of Illustrations 

Figure 1 is a front cross-sectional view of the 
conventional endoscope. Figure 2 describes the 
relationship between distance of the photographic 
subject, and the photoelectric transducer when a 
photoelectric transducer is installed at positions A and B 
in Figure 1. Figure 3 describes the relationship between 
distance of the photographic subject and the amount of 
illumination introduced to the photoelectric transducer 
when a photoelectric transducer is installed at positions 
B and C in Figure 1. Figure 4 is a line diagram 
describing the state of the flash of the lamp that 
illuminates the photographic subject when the 
photographic subject is in close proximity. Figure 5 is a 
line diagram describing the state of the flash of the lamp 
that illuminates the photographic subject when the 
photographic subject is far away. Figure 6 is a front 
cross- sectional view describing the abbreviated state of 
installation of the photoelectric transducer developed in 
this invention in the camera component of an 
endoscope equivalent to that described in Figure 1. 

Detailed Description of the Invention 

This invention is related to endoscopes equipped 
with a tungsten lamp illumination component at their tips 
and an automatic exposure control circuit for controlling 
the flashing of the tungsten lamp illumination component 
to obtain the most appropriate exposure, particularly in 
gastro-cameras that do not use optical fiber and are 
configured with a photoelectric transducer installed at an 
appropriate location in the endoscopic camera 
component such that during blind photography the 
residual light from the tungsten lamp illumination 
component is compensated for to obtain the most 
effective exposure. 



In conventional automatic exposure control devices that 
use a tungsten lamp illumination component, even if a 
photoelectric transducer were used to detect the amount 
of light exposure to absorb the light generated by the 
tungsten lamp illumination component to obtain the 
most effective exposure, residual light from the tungsten 
lamp illumination component made it impossible to 
avoid the tendency toward overexposure. 

The objective of this invention is to provide an 
endoscope from which the defects intrinsic to the 
conventional technology described above have been 
eliminated. The following explanation incorporates the 
illustrations below to provide a description of the 
example of embodiment of this invention. 

Figure 1 describes the camera component of the 
conventional endoscope, where tungsten lamp 3 for 
taking photographic images and photo lens 4 are 
located adjacent to each other on one side of the 
camera unit, and film 8 contained in cartridge 7 runs 
between the pressure plates 6 installed on the opposite 
side of the abovementioned photo lens. Furthermore, in 
addition to having cap 2 attached to the tip of the 
camera unit 1, cover glass 3 is attached with a 
watertight seal to the front of photo lamp 3, and visual 
pipe 5, which is connected to an actuator (not shown), is 
mounted to the tip of the unit. Figure 6 is an illustration 
of the example of embodiment of this invention in which 
the conventional endoscope in Figure 1 is equipped with 
the photoelectric transducer developed in this invention, 
and where the partition 11 between photo lamp 3 and 
photo lens 4 is equipped with photoelectric transducer 
12 positioned close to the cover glass 9 and small 
aperture 10 that regulates the angle of incidence to the 
photoelectric transducer 12. 

Assuming that photoelectric transducer 12 is 
installed at either position A or position B described in 
Figure 1 (in the periphery of photo lens 4, or in 
otherwise close vicinity), the relationship between the 
amount of light generated from photo lamp 3 that enters 
the photoelectric transducer 12 and the distance of the 
photographic subject is such that, as described in figure 
2, as the distance from the photographic subject 
decreases, the amount of light that enters the 
abovementioned photoelectric transducer 12 is less in 
the case of position A than in the case of position B. 
Therefore, the amount of time that the tungsten lamp 
illumination component is kept on by the automatic 
exposure control device is greater at position A than at 
position B, and the residual light from the tungsten lamp 
illumination component combines with the illumination, 
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increasing the tendency toward overexposure and 
making position A highly undesirable. 

As described in Figure 3, when the photoelectric 
transducer 12 is installed in position C in Figure 1, the 
light introduced to the abovementioned photoelectric 
transducer 12 when the photographic subject is close is 
greater than when the photoelectric transducer 12 is 
installed at position B, and control of the illumination 
time of the light generated by the tungsten lamp 
illumination component tends more toward insufficient 
exposure than at position B, and the photoelectric 
transducer 12 installed in position C is considered 
beneficial for compensating for the residual light 
generated by the tungsten lamp illumination component 
to obtain the most effective actual exposure. 

Figure 6 describes an example of embodiment in 
which the reflected light from the photographic subject 
passes through the small aperture 10 to be projected to 
the photoelectric transducer 12 installed at a point 
corresponding to C in Figure 1. Since the light from 
photo lamp 3 is introduced via small aperture 10 to the 
photoelectric transducer 12 as a strong reflected light, 
as described above, the residual light from the tungsten 
lamp illumination component is compensated for to 
obtain the most effective exposure time. 

In other words, the difference between the amount 
of light introduced to the photoelectric transducer 12 
located at position C represented by the dotted line in 
Figure 3 and the amount of light received by the 
photoelectric transducer 12 installed at position B 
represented by the solid line, or in other words, at the 
photo lens 4, or to be specific, the photo lens itself, is 
greater as the distance to the photographic subject 
decreases, so that when the illumination time of the light 
generated by photo lens 3 is controlled by the 
abovementioned photoelectric transducer 12 to provide 
automatic exposure, the image taken of the 
photographic subject is insufficiently exposed, producing 
residual light after turning off the illumination due to the 
use of a tungsten lamp for the photo lamp 3, and since 
neither of the components compensates for this residual 
light, actual exposure is not made insufficient and the 
most effective exposure can be achieved. Figure 4 is a 
comparison of the amount of light required for 
photography at close proximity and the amount of light 
generated by photo lamp 3, and it can be seen that the 
actual amount of light represented by a, f, c and e is 
greater than that represented by the required amount 
represented by areas a, b, c and d. 

Furthermore, like Figure 4, Figure 5 is a curve 
graph representing a comparison of photography at long 
distances. Here, the actual amount of light represented 
by a', f , c' and e' is shown to be greater than that 
represented by the required amount represented by 
areas a', b\ c' and d\ Also, from the following 
comparison of Figures 4 and 5 

Area a f c e Area a' f c' e' 



Area abed Area a* b' c' d* 



It can be seen that as distance to the photographic 
subject decreases, the tendency toward overexposure 
becomes greater, completely eliminating the 
abovementioned tendency toward insufficient exposure. 

This invention is designed to achieve the most 
effective exposure through compensation for the 
automatic overexposure unique to the tungsten lamp 
illumination time control system by adjusting the 
installation position of the photoelectric transducer, 
while, by placing the photoelectric transducer in position 
C as in this invention, providing the advantageous effect 
of preventing the danger of burning as experienced 
when the photoelectric transducer is installed at 
positions A and B in Figure 1, where, as the camera 
component moves closer to the photographic subject 
the amount of light that enters the photoelectric 
transducer decreases, requiring an increase in the 
length of time the lamp is kept on that results in burning 
of the stomach walls, etc., causing the patient 
discomfort. 

Scope of Claims for Utility Model Registration 

An endoscope equipped at its tip with a 
tungsten lamp illumination component and a photo lens, 
and an actuator configured with an automatic exposure 
control circuit for controlling the flashing of the tungsten 
lamp illumination component to obtain the most 
appropriate exposure that is articulated to the tip via an 
extendable visual pipe, and where by installing a 
photoelectric transducer as an automatic exposure 
control circuit that receives the light that passes 
between the photo lens of the camera and the tungsten 
lamp illumination component via a small aperture, the 
amount of light entering the photoelectric transducer at 
a position close to the photographic subject can be 
made to be greater than that entering the photo lens so 
as to achieve the tendency toward insufficient exposure 
due to automatic exposure control, and so that this 
tendency toward insufficient exposure can be 
compensated for by the residual light generated by the 
tungsten lamp illumination component. 
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